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(54) METHOD FOR LEARNING OF TIRE PRESSURE TRANSMITTER ID 
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PROBLEM TO BE SOLVED: To learn a transmitter ID of a transmission 
device on a vehicle without the intervention of a human being or without a 
spectial tool in a low-tire- pressure warning system. 
SOLUTION: In a low-tire-pressure warning system, every tire is provided 
with a radio pressure transmission device 14, and a receiver which is 
attached to a vehicle contains a microprocessor controller 20 which is 
programmed so as to automatically learn the transmission device ID of the 
tire. An ID message and a pressure report are transmitted from every 
transmission device, and they are stored in a memory when a main 
transmission device is Judged to be on a wheel at the vehicle. A succeeding 
new ID is received as a spare transmission device. When the activity of the 
transmission device is monitored, it is decided whether the main transmission 
device is sound or damaged, and, when it does not function, it is replaced by 
a new transmission device ID which functions. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A message equipped with transmitter discernment (ID) and pressure data It is the approach of learning Transmitter 
ID working [ a car ] in the low inflation pressure force warning system of the automobile which has the transmitter 
transmitted to the receiver which has the memory for the table of Transmitter ID and the parameter of relation into each car 
tire. The step which memorizes ID irrelevant to the low inflation pressure force in said table which received on said table, An 
approach equipped with the step which carries out the monitor of the activity of each transmitter in order to detect ftiilure in 
transmission in case a transmitter should be in an active state, the step which counts failure of each transmitter, and the 
step which deletes ID of a transmitter which has failure of the number of limitation from said table. 
[Claim 2] Said step which carries out a monitor is an approach [ equipped with the step which records the activity of a 
transmitter over the period which starts when one transmitter reports the good inflation pressure force, and the step which 
detects failure in case a transmitter does not report during said period ] according to claim 1 . 

[Claim 3] Said step which an ignition cycle starts when car ignition is turned on, and counts failure The step which carries 
out the increment of the ignition counter once when failure is counted and the failure concerned reaches in said cycle at a 
preset value in an ignition cycle. An approach [ equipped with the step which carries out the increment of said ignition 
counter further only when failure reaches said preset value in the ignition cycle of continuation, and the step which deletes 
Transmitter ID when the increment of said ignition counter is carried out to the maximum number of counts ] according to 
claim 1. 

[Claim 4] A message equipped with a transmitter (discernment ID) low inflation pressure force signal and a healthy condition 
signal It is the approach of learning Transmitter ID in the low inflation pressure force warning system of the automobile which 
has the transmitter transmitted to the receiver which has the memory for the table of Transmitter ID and the parameter of 
relation to each of four tires. The step which memorizes four ID of the beginning irrelevant to a low inflation pressure force 
signal which received as ID of a main transmitter. An approach equipped with the step which memorizes ID of a limited 
number of consecutiveness as ID of an auxiliary transmitter, the step which carries out the monitor of the actuation of each 
transmitter working [ a car ], and the step to which ID of a main transmitter exchanges ID of the main transmitter concerned 
for Reserve ID when working reception of the specified quantity is not carried out. 

[Claim 5] The aforementioned step which said approach opts for damage on a transmitter further, a transmitter is set up so 
that a signal may be transmitted when a tire rate reaches the set point, and exchanges ID The step which starts time-out 
time amount when the first ID is reported. The step which carries out the increment of the failure counter to each 
transmitter in a table which failed in the report after progress of a time-out to the step which records one report to each ID 
which received. An approach [ equipped with the step which tries exchanging ID of the transmitter concerned for the reserve 
ID which is carrying out the current report when transmitter damage is determined as the step which opts for transmitter 
damage based on said failure counter ] according to claim 4. 

[Claim 6] Said system is an approach according to claim 5 which is equipped with a damage directions luminescence means, 
and it opts for transmitter damage and is further equipped with the step which energizes said damage directions 
luminescence means when there is no reserve ID which is carrying out the current report. 

[Claim 7] An ignition cycle is an approach according to claim 5 further equipped with the step to which the aforementioned 
step which starts in each time amount by which car ignition is turned on, and opts for transmitter damage carries out the 
increment of the ignition counter once in each point fire cycle about each transmitter ID when said failure counter reaches 
the maximum number, and the step which opts for transmitter damage when said ignition counter reaches a presetting limited 
value. 

[Claim 8] The approach according to claim 4 by which the failure counter and ignition counter to the ID concerned are 
cleared when ID listed by said table and ID in agreement are received. 

[Claim 9] The step which starts a timeout period when an ignition cycle starts in each time amount by which car ignition is 
turned on, a transmitter is set up so that a signal may be transmitted when a tire rate reaches the set point, and the first ID 
is reported, The step which carries out the increment of the failure counter to each transmitter in a table which failed in the 
report after progress of a timeout period to the step which records one report to each ID which received. The step which 
carries out the increment of the ignition counter once in each point fire cycle about each transmitter ID when said failure 
counter reaches the maximum number, the case where said ignition counter reaches max — 1 — the step said whose 
transmitter is an auxiliary transmitter and which will delete the transmitter concerned from said table if it becomes, and 2 — 
said transmitter is a main transmitter, if it becomes The step exchanged for the auxiliary transmitter which has an ignition 
counter equal to zero for the transmitter concerned, and does not have directions of the low inflation pressure force. 3) 
Approach according to claim 4 further equipped with the step which will stand a flag as a transmitter for which said 
transmitter cannot be deleted by step 1, or cannot be exchanged by step 2. and which received damage for the transmitter 
concerned if it becomes. 

[Claim 10] The approach according to claim 4 further equipped with the step at which an ignition cycle starts in each time 
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amount by which car ignition is turned on, and records one report on it to ID which each received, and the step which deletes 
ID of an auxiliary transmitter from memory when ID about ail main transmitters is received in one ignition cycle. 
[Claim 11] The approach according to claim 4 further equipped with the step in comparison with ID listed by said table in ID 
which received when a new message was received, and the step which updates the corresponding parameter of ID when 

coincidence Is found out. 

[Claim 12] The approach according to claim 4 of containing further the step in comparison with ID listed by said table in 
received ID when a new message was received, and the step which disregards said message when said new message directs 
the low inflation pressure force without finding out coincidence and. 

[Claim 13] When an ignition cycle starts in each time amount by which car ignition is turned on and a new message is 
received. The step in comparison with ID listed by said table in received ID, When said main transmitter does not report all 
and said message does not direct low inflation pressure force conditions, 1) The approach according to claim 4 of containing 
further the step which adds said message to said table, when there is an empty table entry, or when there is a table entry 
which has 2 low inflation pressure force directions, and does not have the report in a current ignition cycle. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of learning discernment of the transmitter attached especially 
separately at the tire, and detecting the damaged transmitter, about management of the information in a low inflation 
pressure force warning system. 
[0002] 

[Description of the Prior Art] Carrying out the monitor of the inflation pressure force by the transducer in each car tire has 
been proposed since before. Some techniques of telling the operator of a car especially about inflation pressure force 
conditions in the case of the low inflation pressure force were tried. For example, a visible signal is generated with a tire and 
inspecting the signal concerned visually is known. Moreover, low voltage force conditions are answered, a field is generated in 
a transducer, the detector attached near [ wheel ] each detects the field concerned, and displaying warning on an 
instruments panel is known. Attaching the receiver which concentrates on attaching a transducer and a radio transmitter in 
each tire, processing the transmitted inflation pressure force data, and displaying required information in a car was also 
proposed. 

[0003] One known system using the transmitter and receiver which were attached in the tire has the description which 
indicates which [ of the four tires ] is the low voltage force. Four transmitter identification numbers (ID) in which each is put 
to the location of a tire are given to all cars, therefore probably a manufacturer has to supply the four different part numbers, 
and has to offer four ID. and. probably, the customer has to place an order for exchange according to the location of a car. A 
receiver may take up effective ID from a neighboring car, this will acquire the information on fake, and the rotation (rotation) 
of a tire will make the displayed information produce derangement in this system. 

[0004] Moreover, in the transmitter-receiver system, each transmitter having only ID and making it have the transmitter part 
number of one ** was proposed. In this system, it is necessary to make it have the study approach of combining ID of four 
sending sets with a specific receiver. One method of performing this is because each tire which has a magnet close to the 
location of each sending set is approached in order to start the transmission which will be caught by the receiver. At this 
point, a receiver needs to be put on learning mode in order to program each sending set ID in permanent memory. In order to 
program a sending set to a specific display position, it is required to follow in order of predetermined [ of the location of a 
wheel ]. This configuration requires the programming tool for teaching the tire sending set ID with a break in of human being. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the purpose of this invention is in a low inflation pressure force 
warning system to learn the transmitter ID of the sending set on a car without a break in of human being or a special tool. 
Furthermore, another purpose is to learn new ID automatically for exchange of a sending set. Another purpose is to detect 
the damaged sending set. 
[0006] 

[Means for Solving the Problem] This approach needs the only transmitter part number, and each equipment has a different 
code. Each sending set or a transmitter has the inertia switch which starts message sending by whenever [ given wheel 
speed ]. A message contains only ID and an inflation pressure force condition flag. There is no attempt which relates each 
transmitter with a special wheel location. Rather, the approach is learning ID of the transmitter in the tire of a car, and 
additional ID as a candidate for exchange of a transmitter active now. 

[0007] The microprocessor of a receiver memorizes each transmitter ID, when a message is received. Four ID from four tires 
forms main ID, and the message of the addition from other transmitters forms spare ID. Additional ID may be emitted with 
other cars, or may be produced from exchange of a new wheel. The table in the memory of a microprocessor memorizes the 
inflation pressure force condition that the latest activity of each transmitter was recorded and reported with the main ID list 
and the reserve ID list. Existence of current ID transmission or the algorithm which responds absent distinguishes an active 
transmitter and the transmitter which is not active, removes ID which is not active from the main list and exchanges the ID 
for active ID from the list of spare. This corrects a main list, when new ID is automatically installed when exchanged in a 
wheel, or the signal from another car is arranged from the start at the main list. When there is no exchange in a preliminary 
list, directions of damage on a sending set are displayed. Although all four main transmitters are active now and this is an all 
seems well, alt the reserves ID are always eliminated at this time. 

[0008] The above and other purposes of this invention will become clear from explanation of the following related to an 

attached drawing. Refer to the similar element for a similar reference number in the drawing concerned. 

[0009] 

[Embodiment of the Invention] With reference to drawing 1 . the car 10 of an automobile has four tires 12. The inflation 
pressure force sending set (namely, transmitter) 14 which transmits the radio signal which is in the interior and conveys the 
information relevant to a pressure in response to the inflation pressure force to each tire 12 is formed. Each sending set 14 
has the only identiflcation code (ID) contained in any transmission in order to verify the source of a signal. The transmitted 
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signal is received by the antenna 16 combined with the receiver 18. Since the output data of a receiver are supplied to a 
processor 20 and the processor 20 concerned stores record of an activity of a current transmitter with Tire ID and pressure 
data, it is the microprocessor which has nonvolatile memory like EEPROM. The algorithm in a microprocessor manages and 
evaluates data, and when the TERUTERU display 22 is energized when a low inflation pressure force signal is taken out and 
the transmitted message directs such a condition, and it is shown that there are few patterns of the received message than 
four active sending sets, it takes out a damage sending set signal. 

[0010] As shown in drawing 2 , the inflation pressure force sending set 14 has a controller 26, the RF transmitter 28, and the 
transmitter antenna 32, In addition, electric power is supplied to each of a controller 26 and the RF transmitter 28 by the do- 
battery 30. A controller is equipped with the microprocessor constituted so that sleeping which requires very low power 
consumption might be maintained until it is awoke according to the event of the exterior with it (awaken). A controller 26 has 
the data output combined with a transmitter 28 in order to define the signal transmitted. The inputs to a controller 26 are an 
inertia switch 34 and a pressure switch 36. 

[0011] An inertia switch 34 induces a tire rate, and when a tire rate reaches the predetermined value corresponding to an 
about 40km [/o'clock ] (25 mi!es/(o'clock)) car rate, it operates. It urges that a controller wakes up immediately to actuation 
of a switch, it sends the message of a healthy condition through a transmitter, and, subsequently to sleeping, returns. Since it 
is received certainly, as for a message, it is desirable to be sent at spacing random 5 times over the period for several 
minutes. Subsequently, a processor 20 observes each healthy condition message which it not only verifies the actuation 
nature of a sending set. but conveys an inflation pressure force condition code and ID. Therefore, each inflation pressure 
force sending set is sampled in order to verify the actuation nature occasionally. 

[0012] A pressure switch 36 is set up so that a condition (Kaisei or closing) may be changed by the suitable warning 
pressure. If the pressure of a tire declines from a setting pressure, as for the switch concerned, a condition will be changed 
and a controller will produce transmission of the message which is woken and contains a low voltage force code. If a pressure 
is recovered by the tire, a pressure switch will transmit the message which return and a controller are woken to the condition 
of the origin of it, and has the pressure O.K. code, A processor 20 answers a message by making the low voltage force 
TERUTERU display 22 energize or de-energize appropriately. Even if a message is started by any of a pressure switch 36 or 
an inertia switch 34, every message contains Transmitter ID. 

[0013] In a processor 20. RAM contains the table set by eight ID entries. The table concerned equips a car with the 
preliminary list holding ID of the addition to four which are a candidate for exchange of the entry of the main list which 
usually contains ID of four active sending sets attached, and the main list which is not active any longer current picking. 
Moreover, a table has a location for the condition referred to by the algorithm which is operating and the flag of an activity, 
or a value. The activity of a sending set is measured using two different activity periods. One of them is a timeout period 
which starts when it is received from one of transmitters and a report continues for several minutes, and another side is an 
ignition cycle which continues as long as car ignition is turned on. It opts for the present activity of each sending set by 
setting up a flag by recording reception of a report and counting the ignition cycle of the continuation which counts failure of 
a report within an ignition cycle and the maximum number of failure counts further. A certain data are copied to EEPROM. 
[0014] A table contains the following entries about each sending set 
[0015] 1. ID2. table use flag. - This directs that ID is inputted. 

3. Pressure flag. - Direct whether this has the high inflation pressure force or it is low. 

4. IgnitionH^ailure counter (IgnFail). - This memorizes the count of the ignition cycle of the continuation which passed without 
the report (to a maximum of 3). 

5. Damage flag. - Direct whether this has damage. (The data by which the list was carried out [ above-mentioned ] are 
copied to EEPROM, and the data listed below are memorized by only the RAM table.) 

6. Current report flag (REPORTED). - This directs that the transmitter was reported during the timeout period. 

7. Ignition report flag (IgnRep). - This directs that the transmitter was reported into the current ignition cycle. 

8. Report failure counter (FAILURE). - This memorizes the count (it is three at the maximum) to which the sending set failed 
in the report during the last three timeout periods. 

[0016] Electric power is supplied to a receiver only with a car ignition electrical potential difference, therefore the data in 
RAM of a processor are not valid at an ignition "off" period. Therefore, these flags and counters that are held only at RAM 
are reset by the default at the beginning of each point fire cycle. These values together with ID and other data read from the 
EEPROM table make a perfect table to RAM with an algorithm for use. Reception of a message or a report holds ID and 
other parameters first at a buffer. When a message is accepted, one of new data is copied to a RAM table. When ID is new, it 
is saved to EEPROM again. 

[0017] The algorithm which recognizes the sending set which learned the sending set ID and was damaged is expressed by 
the flow chart of drawing 3 thru/or drawing 7 . In these drawings, the publication of the function of each block in a chart 
corresponds to the reference number of a block, and is smelled. and the figure in a parenthesis <nn> is attached. The 
vocabulary "TX" points out the specific sending set currently processed, and is especially used about the locations 1-8 of 
the table of a sending set. 

[0018] The flow chart which processes a message is shown in drawing 3 . Processing is started as the interruption produced 
by reception of a message is also. A message will be refused, if there is no ID of a sending set in a table and <40> and the 
pressure flag in a buffer <42> 42 [ which directs the low voltage force ] Become. However, if a pressure is O.K., a program 
( drawing 4 ) will be tried so that ID may be added to a table <44>. <46> to which ID is added with the sufficient result — 
<48> by which a pressure switch condition is updated <40> which has ID in table case, [or] Subsequently, a REPORTED flag 
is set up to a transmitter (TX) and they are <50> and TX. A FAILURE counter is cleared, <52> and TX ignition report (IgnRep) 
are set up. <54>, an INC flag, and an IgnFail counter are cleared, and <56> and TX damage flag are cleared <58>. 
[0019] ID addition trial routine called by block 44 is shown in drawing 4 . If an IgnRep flag <60> 60 [ which is set up to all the 
main ID locations (the first four table entries) ] Becomes, all of four active transmitters of a car are operating, and other ID 
cannot be effective. Therefore, all reserve ID locations are cleared and <62> and an ADDED (added) flag are set up with a 
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false <64>. Reserve ID is cleared only at once in each point fire cycle, and makes a change to EEPROM min. If the conditions 
of block 60 are not truth, an entry will be tested, and it will start in the first location to the empty entry or empty full entry 
which has a low voltage force flag, and an IgnRep flag will not be set up <66>. The latter condition suggests that gas fell out 
from the tire and the wheel was removed from the car. The new report added is a thing from an exchange wheel, and is 
possible. Even if which condition suits, new ID is copied to the defenseless (vulnerable) location in a RAM table from a buffer, 
and <68> and a table use flag are set up to the location <70>. Moreover, new ID is saved to EEPROM and the location in 
<72> and a table is returned for the use in steps 48-58 of drawing 3 which needs to know which table location will be 
influenced <74>. An ADDED flag is set as the last truly also for use at step 46 in the program of drawing 3 <76>. 
[0020] Probably, it will be clear that the first four reports which a table is empty and have O.K. pressure supply main ID by ID 
addition trial routine to a new receiver. Any report of an addition will be refused if all the main locations have an IgnRep flag 
(step 60), but if that is not right an additional report can supply ID to a reserve table entry. The report of such an addition 
may come from other cars of a transmitter within the limits. 

[0021] The activation of a time-out shown in drawing 5 is run periodically, and counts failure [ which / of a report ]. If it <80> 
80 [ which goes through a time-out / by which <78> and a report are received from a sending set ] Becomes, a timeout 
period will be set as the value of a request of 90 seconds or others <82>. A timeout period starts, when usually reaching the 
rate at which a wheel starts an inertia switch, and it is set up so that the time amount following the first time amount which 
should be reported to each sending set which should be reported may be allowed. It goes through a time-out and if there is 
nothing, the decrement of <78> and the timer will be carried out <84>. Subsequently, if it goes through a time-out an 
increment will be carried out to which sending set which was not reported during the timer out period, <88> and all 
REPORTED flags will be cleared, and <86> and a failure counter will be prepared to <90> and the next timer out period. 
[0022] Using the activation section of the healthy condition by which it is shown in drawing 6 , a table is scanned from a pars 
basilaris ossis occipitalis to a crowning, and the failure in each location is looked for. Introduction and TX are set up equally 
to 8, in order to direct the pars basilaris ossis occipitalis of a table <92>. Subsequently, if TX location is used so that it may 
be determined from a table use flag and <94> and TX failure counter are at least 3 (or other set points), <96> and an INC flag 
will be inspected <98>. If the INC flag is not set up, the increment of the IgnFail counter will be carried out. it will be saved to 
EEPROM. and <100> and an INC flag will be set up <102>. When an INC flag is inspected by step 98. it prevents that an INC 
flag carries out the increment of the IgnFail counter to the same ignition period again, but when an ignition electrical potential 
difference is turned off, in the period of consecutiveness to an IgnFail counter, the increment of the INC flag can be carried 
out without being saved. Moreover, if a new report is received about the TX, please note that an IgnFail counter and an INC 
flag are cleared in step 56. An IgnFail counter reaches the set point and <104> and the thing by which <106> and TX entry 
were eliminated and <108> and a table were reformed to the reserve location (5-8) if [ TX ] are saved to EEPROM <110>. If 
TX is a thing about the main location, ID exchange trial routine ( drawing 7 ) will be performed, if <112> and exchange are 
success, any damage flag to <114> and its location is cleared, and <116> and the reformed table are saved to EEPROM 
<110>. Since <1 14> and a damage flag will be the location if exchange is not made, it is set up. and a <1 18> damage 
TERUTERU display is started. Therefore, there is a successor for it being considered that the main sending set went wrong, 
and exchanging them in the main table, and damage warning will be performed if there is nothing, subsequently, TX carries out 
a decrement — having — <120> — the above-mentioned routine is repeated about the higher table location of a degree. It 
comes out of a routine at the time of TX=0. 

[0023] ID exchange trial routine 112 of drawing 7 tends to exchange a primary entry for a reserve entry. If the IgnRep flag 
which directs that the report was received at the current ignition period is set up, <122> and a REPLACED (exchanged) flag 
will be set as a no <125>. When an IgnRep flag is not set up, <122> and a program look for the reserve ID currently used with 
no an ignition period's going wrong and O.K. pressure <124>. Exchange will not be made if such a reserve ID is not found out 
However, if such a reserve ID is found out. main ID in question and its parameter are exchanged with the reserve ID and the 
parameter of the relation, and <126>, these reserves ID, and the parameter of the relation are saved to EEPROM <128>. 
Subsequently, a REPLACED flag is set as yes <130>. 

[0024] In this way, probably, it turns out that the first received report is first adopted as a report of the main sending set, 
and those ID is recorded. The report of the consecutiveness from a new sending set is adopted as a reserve ID. 
Subsequently, by carrying out the monitor of the activity of the received report, the sanity of each sending set can be 
evaluated, and it can be automatically exchanged by the reserve [ which the main sending set is not performing any longer ] 
sending set which has the engine performance with the good main sending set if it becomes, or warning of damage is 
displayed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the low inflation pressure force warning system by this invention. 
[Drawing 2] It is the schematic diagram of the inflation pressure force sending set part of the system of drawing 1 . 
[Drawing 3] It is the flow chart which shows the actuation for a receiver section of the system by this invention. 
[Drawing 4] It is the flow chart which shows the actuation for a receiver section of the system by this invention. 
[Drawing 5] It is the flow chart which shows the actuation for a receiver section of the system by this invention. 
[Drawing 6] It is the flow chart which shows the actuation for a receiver section of the system by this invention. 
[Drawing 7] It is the flow chart which shows the actuation for a receiver section of the system by this invention. 
[Description of Notations] 
10: Car 
12: Tire 

14: Inflation pressure force sending set 

16: Antenna 

30: Dc-battery 

32: Transmitter antenna 



[Translation done.] 
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^^iimmi<o^ik'^^ i7 jv\:i^\^xm^-:^') ^ y vm^ 

mmmiD^nm-r^^y'^y':^t^m^^m^mim«L 30 
m^^4] mmmm%^\ (id) . ^^^^^^tim^ 

^^^-r^^mx^^x. 

^j^tim-^ t mm l/^ v 4 otosft u/^ i 

PS:^^iTyb|g:<DmjK(7> I D$ri=^«ia^«co I LTI5 40 

^mnm(Dmi¥^m^<DW}rF^ic-rzL^'r^^y'yy 



^::^'ryzft. 

-ft. 

y-fh. 

y r ^ ^^{i ;t 5 ft 4 ie«cCO;^feo 

mm^^ik^i-^^^y'yyt^mcm^^tmm^mwi 

[ m^m 9 ] ^.iAci^^ /Hi ^r^;^.;>c ;d- V ^ ti. 5 # 

mv}<D I D;ds#^s^x5 t^^^j^T^ hmm^mii^-r 

^:^y'y^t. 

I D{zLM\^X—D(Dnn^1IS.m'r^:^y'yy 

m^^^.x:^^i^^ii-miX\cmrr^m^. 
t>h^^mmm^%m-r^:^y'yzft. 

(D^Tn^m^^^y^^^m'^mmtit^^^^^y'yy't. 
3) Mri2ii^«^. jcj: f^SUK^^^ci^d^ 
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fee 

\c^m^ti^t^. ^mmmm(DiD^?^^])^^hnm 10 

-r ^ ;^ 7^ ^ ^ M tc-Ci X 5 » 4 fatt(7):^feo 
^{fLfc I D ^StJlBv^-y/WC y ;^ h^tifz mtitm 

i- ^ ^ X :y r ^ ^ M tcfii ;t 5 ff*^ 4 fESO:^&o 
Sft^nfc I D^mliax-y/Utcy ^ h^tvfc I D<hJt 

7^ tc-g-tf ftsjtil 4 iattco:^j£, 

fim^^^^Boti^f^^m^vti:\r^m^. 1) ^(DT'-y 

[0001] 
[00021 



[0 0 0 3] ^^^{c^^i^nhtitimmmtSimmt 
4 ^(DitLWiii^'^x htix\^^^ 4-D<D miMmm^m 

(ID) tfeSPO^lplfC^^btl. ■^<^»^ClS!>fii3t#»^ 

4oco^/^^^p^p#^^^|^LT40(0 I D^ii^L;^^ 

— (rotation) tT^/cif 

[0 0 0 4] ^fc. mitm-§:mm'y^'rJ^\-:}s\.^x. 

Xf±. 4o(o^{t^g(7) I D^#:^(?:)^jt^{c^'^$-^ 

x\ ^mm\t. ^mmmmiD^^ms^^])(D^\^y^ 

[0 0 0 5] 
[0 0 0 6] 

^liiSST'Sibi-^Wi^^'Y !y5=-^^-r6o y±-i^ 

i:. ^iEr^'r^^ti:mnm(OS^^(Ofzit><DmSt\^X 
(D]^(D I D d: ^^^i-^ w X^^c 
[0 0 0 7] S:^t«0-7^^7D:r^-fe:';/-i^fl, yir- 
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5 

V <D^(D'r—'fM^. ^ I D y ^ hS.t;^^^ I D y ;^ h 

I DSr^y h:?!i*b^*L. I D %^<S(^ y hd> 
*fSi;!i^ib(^5{t-^;d5?)[Ji6;6^ib±y :^ h (ciBfi^ ^ 

[0 0 0 8] i^^m(o±.^-BL'a^(D g fi^fi. 

[0 0 0 9] 

1 0(14O(7)^-r-^ 1 2^^-1-50 ^-^(^^J^-f-^ 1 2tC 

Tv^5l«-<o^^s'J=3-K (ID) ^*-r^o a^^H^b 

«9§ft^^5o S^tacom;^^"— :^fi:/air >>''y-2 OJC 
^^^^n. ^^yDir^;/i^2 0^1. ^^ir I DSa^JE;/j 

E E p R oM(7) J: b ^^'^w^^^ ^ y ^^-r ^-^-r ^ n 

^ tT^/i-x— • 2 2^#^L. -?:LT§: 

ftsa i 19 V ^ - ^ <h # a^aift^g^-^^ffi 40 

•To 

[0 0 1 0] iii2tc:^$ix5 J: 9*-. ^^^^t^m^m 

Bl 4fl. ^JW^2 6. RF2S(t«»2 8&t5aift«T>- 

T^-^a 2^^ri-5o ^<fib\ SJ»fg2 6^t/RFi^fi:^2 
8(7>«-^Jl/<yT-y 3 0^cj:l9?^^^i^TV^^o 

^ix;65^5^^to¥*fcJ:!9 jS^^ixS (awak 
en) ^r-#^Sfc{gi/xm;^rfiS^^*-r^^y-^4^«i 



[0 0 1 1 ] tSi4;^-r :y^3 4*1. ^ -^iS^fci^JS 
i^-<-^iiS:&^^Jx.tl*;^4 0 km/^ (2 5-^-r/^/ 

v^T*;^ y — :/t*t^{cM5o "tM^m-m^ 

5/ -y- 2 0 tl. al^{t3^B«^»f^14^«liiE-r «9 X-^^ < 

n> p#iff^toi&f^ti^^tiiE-r6rci^?i^>'>^y ^-iS^^tb 
[0012] jE;^x^^ 3 6 fi, (r^^xus 

i-So 7!n-fe5/'y-2 0{1. iSjEj^x/Ux-zw • 7'^;^>^ 
i^^ 2 2^3l^(C'H*^3?:fl?g|&$-fr6^<i:{c:i»9 7^ 
-':^(CiJ;:ii:-r6o ^ ^yir— ^:^tlJE;^;^>f 3 6 fe5v> 

[0 0 13] T'nir >>-y-2 OI^:f3»/^T. RAMJl. 80 
^iTc. 7"— Sbf^Lri.^5ryu:=i'y Xi^lcJ: 

B^w-r^o 2o(7?M>'ce5?§i!i^r^$:ffiv^r. mmmm 

<ktc:J: ^^7^—^ttEE PROMtC=3fc:" 

[0 0 14] V'—'fj\-\t^mt^9.\^^\i^XUT<D:xLi^ 

h y ^^t^o 

[0 0 15] 1. ID 
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3. jE;^:77:y^o -:iti\ti$^^^&:bti^m\^^^^m^:^^ 

4. .^.ik^f&:i7^>'^ (I gnFa i 1) . - Ztmn 

5. mmy^^y^o -:i^\tmmib^m^^-m^^m7j^'r 
{ciati^ttSo ) 

6. mffi#^:7^:y^ (REPORTED) o -^tm 10 

7. (I g n R e p) o -rt^fii^^t 

8. n'^^m:^^^'^' (FAILURE) o -rtvfiiH 

[0 0 16] §{t«f^*i^,'^AmjE(cj:o-cco;^)^®$ 

-^cOT^i^r/Dir >>i^(Z)RAM<7:>tf'(07^— ^ft>^i>c7h 20 
:7«rB1^c^fc#rv^/^l^ tt^or. RAMfc:(7);^^i^^$n 
S r b CO >^ ^ 5/ TJ^;^ f^T^ >^ ;j- /u h Mtc ^.-^ 

>^/U^RAM{Cf^6o y'^-i^x^tn^t^^m^ti^ 

V>#'^, -^nfi^fcEE PROMtCir— z/^n-So 30 
[0017] a^fti^g I D LE.oa^ L/-cil|{t^ 

[0 0 18] ^ — v^^^S"t-5>^n2— 

So L;6-L. iE;^;e)5 0K/^?3f^, :/c2i/^i^ ((114) 
I D^T^—y^HCiij^JDl-S J: pKtTi"5< 4 4 >o ID 

;5s-i-mJ:<il;?ra$tb6<4 6>d\ Xfl i d;6S'7^— 

4 8>o ^^V^r^ REPORTED:77 5/i/;55a||ft;^ 
(TX) fC^UT59:S^iX< 5 0 >. TX FAILU 

^)T^i^<S2>^ TXjSASe (I 50 



g nR e p) d5^^$tL< 5 4 >. I N C >^ 7 2/ 

I g n F a i 1 ;^ V^;^^^?^ y T $tT.< 5 6 >, ^LT 

Txm^yjy^'fi^^ y r$tb5< 5 s 

[0019] y o ^ 4 4 J: «9 f^fm^s I DiiJia^tf 
/l-— ^:/355|^4^c:^$^^TV^^„ I ^nKe yif 
I DteH<^)±"C (Sloco 4 oo-r— • a:::/ h 

y) *c^LTi3:^$n^< 6 0 b*^. Mm(D^r>(D 
?a'efc'5:ii:;is-e^7^j;v\ iJ^oT. ^fli i DffiH^^r 

^yr$:h.<6 2>. ADDED (iD^D^tt) y^y^ 

;65^^ii:S$ix5< 6 4>o i=^«iDl±. «-^.i/c1^-Y 

/WC:fcV>-C— Sfcft^J' y r ^tbE E P R OM--co^M^ 
S:/h(c-r5o ':f^y^ ^ 0 (n<^Wii>nxfs:\^fXi^\^. ai 
V h y h^tL. ^y^^^-r^^(^)^>' 
•^tLTI gnRe p 7 7 5/ i/f^^^$iX?'j:V^< 6 6 >o 

y/H^tZ^MKffiJC^ (vulnerable) e 

LT^;E$ix5< 7 0>o *fc. ffLV>IDft. EEP 

ROMtCir— :/^tt< 7 2 >. 7^— ^/^/^^^(T^^CO:^^ 

3<D>^7='!y>^4 8-5 8tc:jbNt5«^<0/ii?>M^tL^< 
7 4>o ft^t::. ADDED>^^ 1§I 3 (7) n 

iS:^^tb6< 7 6>o 
[0 0 2 0] ^Lv^§:it^t;i»LT7^-^/^;i5^Tfe 
"9. OKiE;^f^^i-6^^;]c0 4o(^#^fi^ I D^ I D 

9o v^•ri^<Dig;!ID<?5#^^>. ±fi:S<0:^r;ds I g n R e 
p >^7:yi/^*-r5?t^«bt^ (^'7^5/:/6 0) fg^^ix^ 

/u.:n:/hy^'gt^&-r'5r,t;i5-e#s„ r J: 3 ?teii:!JD 

[0021] ms\z.m^}c\.^^ j^r ^ vconm-t^ n 

^ A r h ^Sig L < 7 8 > . ^-:>m.^wmtmm^ 

h^\B^f\.^<%0>fi:h\l. AT h^fa^fi 9 0 

<8 6>, ^^:tj^>-^n. ^^-^T'phm^'^n^i^ 

7i;5>^ofcV^-fn<^3ll<t^®tC^LTii^L<8 8>, ^ 

roREPORTED:7 7iyi5^2)s^ y r$ix< 9 0>. 
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lNCy9iy^i)^ik^^fl^<9 S>o INC:7^ 
y ^;)S|g:^$tl.ri/>7iV>7'^{bti\ IgnFa i l;?7^7>' io 
^;65if5^^tuEEPROM(c:ir— y$tv< 1 0 0>. I 

fy^:^v'y:f9 8(cj; f9l^^$tL5 i Nc:7^ :y ^ 

I g n F a i ^m—cD,^.'xmwi\^n^m^ 

# I NC:7 7y:/f^-fe— >^$^^^J:v^r^ I g nF a i 1 

^fc. «fUV>#^;ii>-^(7)TXtc:ov>T^ft^iX'5n^f? 

I g n F a i 1 ;^[>>'^5^^tJ« I NC:775/^;i5^7" 
5/7^5 6^C^3U^T^ y T^tL^r ^{C?ig^;h.fcV\ I 20 

g n F a i 1 :^ ^ :y ^ t^Wt&\^\z.m\^ < 1 0 4>, 
TX:d5^«ffiB (5-8) {C^*r^ttOT'feS:^^p3t^< 
1 0 6 >. TX^> MJ;5S?i^$n< 1 0 8 7"— ^ 

io>o TX;65^{^a^-ov^roti(7>-e^^?'^b^^^ i 

DSlfe^/V—^V (1^7) tm^^fL< \ 1 2>. ^ 
LT^ife:d^^5^iT*fe6^.^Jbff< 1 1 4>. -^coffiMtC^ 
•r5V^-fncOii^:7^:y>/tj^ y r$;}X< 1 1 6>. ^fe 
^$^^7=— >^/W^EEPROMtC-fe— >^$tb5< 1 1 
0>o ^lfe;i»^^^$ti.?:^^>o/c?'.^f^»^< 1 14>. 30 
^:y:/;i^-^C0{ig(7)fci65S:^$^< 1 1 8>. S^T^yu 

fi^o 2fev^r\ TX;d5^5>$tL< 1 2 0 >^SJ^(7)J: ^9ii5^/^ 

[00 2 3] m 7 (7> I D3£ife^tT/^— 1 1 2 ± 

ft(0^.i^^rHl{;i^ft^ixfcC ^ ^It^-rS I g n R e p 4o 

^yi/zJ^^^^^i^^'cf bJ^< 1 2 2 >. REPLAC 



>o I g nR e p:7y 5^^/;55|S:^$^/^v^:^^< 1 2 2 

^tC'Kffl LTVN^^^ I D^®-r< 1 2 4 >o r.(30J:5 
L^^L. ^COJ: 5^^if^« I D;6S^ai^tL5?^c^bl^. mm 

I DRU^<DmM<Oy<y ?^ —1^ \t.E K P ROMI,C±—y 
^tl^< 1 2 8 >o ^V^T^ RE P L ACED>^7 

^tu5< 1 3 0>o 

[0 0 2 4] r^LT. ?u^6(c, ^^t$nfc*«a<^«^ 

[116 1 :$:mmc^^iyy^y^M.(D^mm^^<omi^^7^ 
1 0 : 

1 2 : >5^-Y"^ 

1 4 : i?'l'i-iE;^3lliHiSa 
1 6 : Tl^T^-f- 
3 0 : /<:y7"y 

3 2 : mmmri^T-^ 
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